Abstract. In this paper, the model of early warning system for circular economy development system was studied, the early-warning system for circular economy provides a quantitative model to support the pollution control. Specifically, this paper built an early warning index system of regional circular economy, and put forward the measure model for the development of circular economy. In addition, this paper constructed prediction model of the circulation economy development. Finally, by the proposed early warning model, this paper analysed the circular economy of Henan province and targeted policy suggestions were put forward for the construction of circular economy of Henan province.
Introduction
Circular economy is a thought of sustainable development and thought the ecology rule to realize the recycling of resources. It is taken the resources as highly efficient and recycling materials, with low consumption, high efficiency and low emissions as a basic feature of economic growth mode. In addition, circular economy pursues the maximum of using energy and recourses and the minimum of discharge of wastes, doing like this is in order to build the chronic circular development.
At present, the theory and operating mechanism of circular economy system have become increasingly attention and the quantitative researches are mainly through the construction of index system to measure the circular economy development level, Such as Zhang [1] , Yang [2] , Ouyang [3] , Zhao [4] , Xiang [5] , mostly considered "3R" principle as the starting point, through investigating the circulation economy connotation and development model to building can measure the index system of circular economy for the corresponding research. Specific to regional research, Zhong [6] , Cao [7] , Huang and Ping [8] discussed the development phase and mode of regional circular economy to build the corresponding index system and give a comprehensive evaluation of the development level of regional circular economy in the paper.
Resent some years, through building scientific index system then according to the index system of regional circular economy to predict the future development trend gradually becomes important, literature such as Tong [9] , Qin [10] and Qian [11] has studied the construction of early warning system for regional circular economy, but the methods are different. On the basis of these articles, this paper will evaluate the development level of regional circular economy and gives corresponding judgment and warning about future development through the establishment of the corresponding early warning index system of Henan province.
The rest of this article is presented as follows. Firstly, this paper conducts the construction of regional index system and introduces the weight given by the method in section 2. Secondly, section 3 introduces and processes the data. Thirdly, this paper builds the early warning system through the index system and analyses the development level of circular economy of Henan province in section 4. Finally, section 5 summarizes the conclusions and puts forward suggestions.
independent and representative principle, this article refers to various research literature on the basis of fully, constructs in the following evaluation index system of regional circular economy in Table 1 . 
The weight method
Considering weight coefficient of index belong to different hierarchy should measure the overall index under the degree of influencing on other indicators. The thought of variance drive exactly conforms to the basic ideas, empowerments of the original information directly from the indexes provide the amount of information, and thus to determine the weight coefficient of each index. The specific method is introduced as follows. Suppose there are m evaluation objects x 1 , x 2 , ..., x m , corresponding weight coefficient of w 1 , w 2 , ..., and w m . Use x i1 , x i2 , ..., X in express the ith value of each evaluation index, X={x i,j } m*n . Comprehensive evaluation function is expressed as: =( , , , ) , =( , , , )
When the original data are standardized, y = 0 ( y is the average of y), there are 2 
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The maximum value of Equation (3) will be able to get the biggest information differences between various indicators, so as to realize different drivers. Through calculating the largest eigenvalue of H and the corresponding eigenvectors and normalizing all the characteristics of the object vector, it can get the corresponding weighting system structure (w), then take it to Equation (1) to get the ith a comprehensive evaluation value (y i ) of the object.
The division precinct
This paper shows the classification standard of early warning system for circular economy in Table 2 . 
Early warning system for circular economy of Henan province
The rest of this article will study the construction of early warning system of regional circular economy, taking Henan province as an example. This paper will make the comprehensive analysis about the development stage of circular economy in Henan, then this paper will study the development level of circular economy in Henan using the index system, and then do early-warning analysis of Henan circular economic sustainability.
The evaluation of Henan circular economy
According to the approach of variance drive, given the corresponding weights, the comprehensive calculation of comprehensive evaluation of Henan circular economy presented in Table 3 . Table 3 shows that circulation economy of Henan maintain has a stable development from 2005-2013. The development degree of circular economy gradual increases from 0.1990 to 0.9013, the level of economic development rises from 0.0840 to 0.1672, the level of green development increases from 0.0839 to 0.4826, the level of social development rises from 0.0311 to 0.2248. These show that the development of Henan's circular economy is growing steadily. 
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Considering the green index is the core of development level of the circular economy, this paper also carries on the further subdivided to green development index study, the results are shown in Figure 1 . 
The construction of early warning system for Henan's circular economy
Before undergoing early warning system for the construction of circular economy, this paper first determines the target value of various indicators and the determination of the target value need to consider the data authority, accessibility, as far as possible in accordance with the principle of circular economy. In this paper, the target values of various indicators use the value in the Henan's twelfth five-year plan for national economic and social development and the Henan's fiveyear plan of environmental protection planning as early warning target. If there are no specific targets in this papers, this paper will consider a certain index that does not affect the validity of the evaluation results. Specific results see Table 4 . We conduct the standardization of every index. Then use the calculation of early warning index of the development of Henan's circular economy to make a comprehensive index. The warning degree classification of early-warning of Henan's circular economy are shown in Table 5 . 
Conclusion
This paper built an early-warning index system of regional circular economy, and put forward the measure model for the development of circular economy. By the proposed early-warning model, this paper analyzed the circular economy of Henan province. The development level of Henan's circular economy shows a better trend in the whole. Specifically, the warning degree of early warning system for Henan ' Based on the analysis of early warning system of Henan, early warning of the development of circular economy in Henan province over the next ten years will enter a police precinct, economic production mode will be in line with the principle of circular economy that is resource conservation, less pollution, high degree of resource reuse. But there still exist many problems, such as the efficiency of resource utilization is a little low, pollution is still in a high precinct, pollution control funds still need to add. If Henan does not adjust and control timely, it may exacerbate the earlywarning degree.
Henan province is the largest part of the central economic zone provinces, is also a big economic province and major agricultural province, is the leading provinces in the Midwest, but at the same time is also a big resourceconsumption province. Therefore, Rapid economic development is important, but from the point of view of sustainable development, simultaneously must ensure that the emissions shall not exceed the maximum environmental capacity. Resource utilization must be in a planned way, blindly predatory use of the resource must cause the alert degree of Henan's circular economy rise in the future.
